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US 7,598,644 B2 
1. 

BUFFER STRUCTURE FOR HEAT 
DSSPATING FAN 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to heat dissipating 

fans, and more particularly to a buffer structure for a heat 
dissipating fan. 

2. Description of Related Art 
Referring to FIG. 6, a heat dissipating fan according to a 

related artis shown. The heat dissipating fan includes a motor 
stator 11, a rotor 15 rotatably disposed around the motor 
stator 11, and a pair of bearings 12, 13 for Supporting a shaft 
151 of the rotor 15. The motor Stator 11 includes a hollow tube 
111, which accommodates the bearings 12, 13 at top and 
bottom sections thereof. A coil spring 14 is positioned 
between a top surface of the bearing 12 and a bottom surface 
of a middle portion of the rotor 15. 

In the heat dissipating fan, the bearing 13 is fixedly 
mounted at the bottom section of the tube 11 without a buffer 
structure. When the rotor 15 undergoes an upward force, the 
bearing 13 will be damaged due to the upward force. There 
fore, there is a need to provide a heat dissipating fan having a 
better buffer structure. 

SUMMARY OF THE INVENTION 

The present invention relates to a heat dissipating fan. The 
heat dissipating fan includes a housing, a stator, a rotor and a 
buffer structure. The housing defines an accommodating 
space and includes a hollow tube. The tube encloses first and 
second bearings therein. The stator is arranged in the accom 
modating space and around the tube. A shaft of the rotor is 
rotatably disposed in the first and the second bearings. The 
buffer structure includes at least a pair of magnets. Repellent 
force is generated between the magnets, thereby preventing at 
least one of the first and the second bearing from being dam 
aged by an accidental force acting thereon. 

Other advantages and novel features of the present inven 
tion will become more apparent from the following detailed 
description of first embodiments when taken in conjunction 
with the accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view of a heat dissipating fan in 
accordance with a preferred embodiment of the present 
invention; 

FIG. 2 is a cross sectional view of a heat dissipating fan in 
accordance with a second embodiment of the present inven 
tion; 

FIG. 3 is a cross sectional view of a heat dissipating fan in 
accordance with a third embodiment of the present invention; 

FIG. 4 is a cross sectional view of a heat dissipating fan in 
accordance with a fourth embodiment of the present inven 
tion; 

FIG. 5 is a cross sectional view of a heat dissipating fan in 
accordance with a fifth embodiment of the present invention; 
and 

FIG. 6 is a cross sectional view of a related heat dissipating 
fan. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference will now be made to the drawing figures to 
describe the first embodiment in detail. 
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2 
Referring to FIG. 1, a heat dissipating fan in accordance 

with a preferred embodiment of the present invention is 
shown. The heat dissipating fan includes a housing 201, a 
rotor 27 and a stator 21 mounted in the housing 201, and a pair 
of ball bearings (i.e. first and second bearings 22, 23) Sup 
porting the rotor 27 to rotate in the housing 201. 
The housing 201 is rectangular shaped in profile and 

defines an accommodating space 202 therein. The stator 21 
and the rotor 27 are received in the accommodating space 
202. The housing 201 includes a motor seat 201a which 
extends a central tube 201b from a middle portion thereof. 
The stator 21 is mounted around the central tube 201b, whilst 
the first and the second bearings 22, 23 are mounted in the 
central tube 201b. The central tube 201b extends an annular 
protrusion 201c inwardly from a middle portion of an inner 
surface of the central tube 201b. 
The rotor 27 includes a hub 271, a plurality of blades 272 

radially and outwardly extending from the hub 271, a magnet 
ring 273 disposed in an inner wall of the hub 271, and a shaft 
275 fixed to a central portion of the hub 271. The shaft 275 is 
rotatably received in the first and the second bearings 22, 23. 
The first and the second bearings 22, 23 each include an 

annular inner wall 221, 231, an annular outer wall 222, 232 
surrounding the inner wall 221, 231, and a plurality of balls 
sandwiched between the inner wall 221, 231 and the outer 
wall 222, 232. The first bearing 22 is mounted above the 
protrusion 201c of the central tube 201b, with a bottom sur 
face of the outer wall 222 of the first bearing 22 contacting 
with a top surface of the protrusion 201c. A coil spring 24 is 
arranged between a top surface of the inner wall 221 of the 
first bearing 22 and a bottom surface of the central portion of 
the hub 271. The second bearing 23 is mounted below the 
protrusion 201c, with a pair of magnets (first and second 
magnets 25, 26) being sandwiched between a bottom surface 
of the protrusion 201c and a top surface of the second bearing 
23, wherein a top surface of the outer wall 232 of the second 
bearing 23 contacts with the second magnet 26. 
The first and the second magnets 25, 26 each have a ring 

like configuration. Inner Surfaces of the first and the second 
magnets 25, 26, which face the shaft 275, each are spaced a 
distance from an outer surface of the shaft 275, thereby pre 
venting the shaft 275 and the first and the second magnets 25, 
26 from being abraded during rotation of the shaft 275. The 
first magnet 25 is located below and contacts with the bottom 
surface of the protrusion 201c. The second magnet 26 is 
slidably located below the first magnet 25 and has an annular 
projection 261 which contacts with the top surface of the 
outer wall 232 of the second bearing 23. Each of the first and 
the second magnets 25, 26 has two magnet poles at top and 
bottom portions thereof. The bottom portion of the first mag 
net 25 is homopolar with the top portion of the second magnet 
26 so that a repellent force is generated therebetween, which 
keeps the first magnet 25 spacing a distance from the second 
magnet 26. 

In assembly of the heat dissipating fan, the shaft 275 
extends through the coil spring 24, the first bearing 22, the 
first magnet 25, the second magnet 26 and the second bearing 
23 in that order. A snap ring 277 snaps a bottom of the shaft 
275 and abuts against a bottom surface of the inner wall 231 
of the second bearing 23, thereby preventing the shaft 275 
from escaping from the first and the second bearings 22, 23. 

In the present heat dissipating fan, the coil spring 24 and the 
pair of magnets 25, 26 cooperatively form a buffer structure 
for the heat dissipating fan. The coil spring 24 is disposed 
between the first bearing 22 and the hub 271 of the rotor 27, 
whilst the pair of magnets 25, 26 is disposed between the 
protrusion 201c and the second bearing 23. If the heat dissi 
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pating fan undergoes an accidentally upward force, the sec 
ond bearing 23 is driven to move upwardly due to the upward 
force and the distance between the first and the second mag 
nets 25, 26 is decreased. Meanwhile, the repellent force 
between the first and the second magnets 25, 26 increases due 
to the decrease of the distance therebetween. The increased 
repellent force pushes the second bearing 23 to move down 
wardly and return to its original position when the upward 
force is removed. If the heat dissipating fan undergoes an 
accidentally downward force, the rotor 27 is driven to move 
downwardly and press the coil spring 24 to deform. A resilient 
force is generated due to the deformation of the coil spring 24. 
The resilient force pushes the rotor 27 to move upwardly and 
return to its original portion when the downward force is 
removed. Therefore, the upward or downward force exerted 
on the heat dissipating fan is buffered due to the buffer struc 
ture thereof; thus, the first and the second bearings 22, 23 are 
prevented from being damaged. 

In the present heat dissipating fan, the coil spring 24 is 
disposed between the first bearing 22 and the rotor 27 to 
buffer the downward force. Alternatively, other resilient 
member Such as a leaf spring, a rubber cushion or a silicone 
cushion can be disposed between the first bearing 22 and the 
rotor 27 to buffer the downward force. 

Referring to FIG. 2, a second embodiment of the present 
heat dissipating fan is shown. The difference between this 
embodiment from the first embodiment is: the first and the 
second the magnets 35, 36 are disposed between the protru 
sion 201c and the first bearing 22, while a coil spring 34 is 
disposed between the snap ring 277 and the bottom surface of 
the inner wall 231 of the second bearing 23. The first magnet 
25 is arranged above and contacts with the top surface of the 
protrusion 201c. The second magnet 36 is arranged above the 
first magnet 35, with a projection 361 thereof contacting with 
a bottom surface of the outer wall 222 of the first bearing 22. 
Meanwhile, the top surface of the inner wall 221 of the first 
bearing 22 contacts with the bottom surface of the central 
portion of the hub 271 of the rotor 27. 

Referring to FIG.3, a third embodiment of the present heat 
dissipating fan is shown. The difference between this embodi 
ment from the second embodiment is: the coil spring 34a in 
this embodiment has greater diameter than the coil spring 34 
in the second embodiment. The coil spring 34a is arranged 
between the bottom surface of the protrusion 201c and the top 
surface of the second bearing 23. 

Referring to FIG. 4, a fourth embodiment of the present 
heat dissipating fan is shown. In this embodiment, there are 
two pairs of magnets (i.e. first, second, third and fourth mag 
nets 25, 26, 48, 49) respectively disposed between the top and 
the bottom surfaces of the protrusion 201c and the corre 
sponding first and second bearings 22, 23, and the top Surface 
of the inner wall 221 of the first bearing 22 contacts with the 
bottom surface of the central portion of the hub 271 of the 
rotor 27. The arrangement of the lower pair of magnets 25, 26 
below the protrusion 201c is similar to the arrangement of the 
pair of magnets 25, 26 in the first embodiment. The arrange 
ment of the upper pair of magnets 48, 49 is symmetrical with 
the arrangement of the lower pair of magnets 25, 26 with 
respect to the protrusion 201c. The fourth magnet 49 includes 
a projection 491 extending upwardly from a periphery 
thereof, and the second magnet 26 includes a projection 261 
extending downwardly from a periphery thereof. The projec 
tions 491, 261 of the fourth and the second magnets 49, 26 
respectively contact with the bottom surface of the outer wall 
222 of the first bearing 22 and the top surface of the outer wall 
232 of the second bearing 23. 
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4 
Referring to FIG. 5, a fifth embodiment of the present heat 

dissipating fan is shown. In this embodiment, the buffer struc 
ture includes three magnets, i.e., first, second and third mag 
nets 54,55, 56. The second magnet 55 is fixed to the middle 
portion of the central tube 514. The first and the third magnets 
54, 56 are respectively arranged above and below the second 
magnet 55. The first magnet 54 upwardly extends a protrusion 
541 from a periphery thereof; the protrusion 541 contacts 
with the bottom surface of the outer wall 222 of the first 
bearing 22. The third magnet 56 downwardly extends a pro 
trusion 561 from a periphery thereof; the protrusion 561 
contacts with the top surface of the outer wall 232 of the 
second bearing 23. A top portion of the second magnet 55 is 
homopolar with a bottom portion of the first magnet 54, 
whilst a bottom portion of the second magnet 55 is homoploar 
with a top portion of the third magnet 56. Repellent forces are 
generated between the first and the second magnets 54, 55. 
and the second and the third magnets 55,56, thereby keeping 
spaces formed between the first and the second magnets 54. 
55, and the second and the third magnets 55, 56. 

It is to be understood, however, that even though numerous 
characteristics and advantages of the present invention have 
been set forth in the foregoing description, together with 
details of the structure and function of the invention, the 
disclosure is illustrative only, and changes may be made in 
detail, especially in matters of shape, size, and arrangement of 
parts within the principles of the invention to the full extent 
indicated by the broad general meaning of the terms in which 
the appended claims are expressed. 
What is claimed is: 
1. A heat dissipating fan comprising: 
a housing defining an accommodating space and compris 

ing a hollow tube, the tube enclosing first and second 
bearings therein, one of the first and second bearings 
being moveable along an axial direction of the tube: 

a stator arranged in the accommodating space and around 
the tube: 

a rotor having a shaft rotatably disposed in the first and the 
second bearing; and 

a buffer structure comprising a pair of magnets received in 
the hollow tube and located between the first and second 
bearings, the magnets each having two opposite magnet 
poles Vertically arranged along the shaft, one of the 
magnets contacting with one of end Surfaces of the one 
of the first and second bearings, the one of the magnets 
attached to the one of the first and second bearings to 
move with the one of the first and second bearings, the 
other one of the magnets being spaced from the first and 
second bearings and located between the other one of the 
first and second bearings and the one of the magnets, 
repellent force being generated between the magnets 
along the axial direction of the tube for cushioning an 
accidental force exerted on the one of the first and sec 
ond bearings thereby preventing the one of the first and 
second bearings from moving towards the other one of 
the magnets. 

2. The heat dissipating fanas described in claim 1, wherein 
the buffer structure further comprises a resilient member, the 
resilient member being selected from a group consisting of 
coil spring, leaf spring, rubber cushion and silicone cushion. 

3. The heat dissipating fan as described in claim 1, wherein 
the tube extends a protrusion from an inner surface thereof, 
and the buffer structure further comprises a resilient member, 
the magnets being disposed below the protrusion and between 
the protrusion and the one of the first and second bearings, the 
resilient member being disposed above the protrusion and 
between the other one of the first and second bearings and the 
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rotor, the other one of the magnets abutting the protrusion at 
a bottom side of the protrusion, and the other one of the first 
and second bearings abutting the protrusionata top side of the 
protrusion. 

4. The heat dissipating fan as described in claim3, wherein 
each of the first bearing and the second bearing is a ball 
bearing which comprises an inner ring connected to the shaft, 
an outer ring around the shaft and a plurality of balls between 
the inner ring and the outer ring, the one of the magnets 
comprising a main body and an annular projection extending 
downwardly from an outer periphery of the main body to abut 
the outer ring of the one of the first and second bearings. 

5. The heat dissipating fan as described in claim 4, wherein 
a top end of the resilient member abuts against the rotor 
around a top end of shaft, and a bottom end of the resilient 
member abuts against the other one of the first and second 
bearings. 

6. The heat dissipating fan as described in claim 1, wherein 
the tube extends a protrusion from an inner surface thereof, 
and the buffer structure further comprises a resilient member, 
the magnets being disposed above the protrusion and between 
the protrusion and the one of the first and second bearings, the 
resilient member being disposed below the protrusion and 
between the other one of the first and second bearings and a 
Snap ring Snapping a bottom of the shaft of the rotor, the other 
one of the magnets abutting the protrusion at a top side of the 
protrusion, and the other one of the first and second bearings 
abutting the protrusion at a bottom side of the protrusion. 

7. The heat dissipating fan as described in claim 6, wherein 
each of the first bearing and the second bearing is a ball 
bearing which comprises an inner ring connected to the shaft, 
an outer ring around the shaft and a plurality of balls between 
the inner ring and the outer ring, the one of the magnets 
comprising a main body and an annular projection extending 
upwardly from an outer periphery of the main body to abut the 
outer ring of the one of the first and second bearings. 

8. The heat dissipating fan as described in claim 7, wherein 
a top end of the resilient member abuts against a bottom 
Surface of the other one of the first and second bearings, and 
a bottom end of the resilient member abuts against the Snap 
ring. 

9. The heat dissipating fan as described in claim 1, wherein 
the tube extends a protrusion from an inner surface thereof, 
and the buffer structure further comprises a resilient member, 
the magnets being disposed above the protrusion and between 
the protrusion and the one of the first and second bearings, the 
resilient member being disposed below the protrusion and 
between the protrusion and the other one of the first and 
second bearings, a Snap ring Snapping a bottom of the shaft of 
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6 
the rotor and contacting with a bottom side of the other one of 
the first and second bearings, the other one of the magnets 
abutting the protrusion at a top side of the protrusion, and the 
resilient member having a top end abutting a bottom side of 
the protrusion and a bottom endabutting a top side of the other 
one of the first and second bearings. 

10. The heat dissipating fan as described in claim 1, 
wherein the tube extends a protrusion from an inner surface 
thereof, and the buffer structure further comprises another 
pairs of magnets, the pairs of magnets being respectively 
disposed between the protrusion and the first and second 
bearings. 

11. The heat dissipating fan as described in claim 10, 
wherein the tube extends a protrusion from an inner surface 
thereof, the pair of magnets being disposed at a top side of the 
protrusion, the another pair of magnets being disposed at a 
bottom side of the protrusion, the other one of each pair of 
magnets abutting the protrusion, the one of each pair of mag 
nets comprising a main body and an annular projection 
extending from an outer periphery of the main body to contact 
with a corresponding bearing. 

12. The heat dissipating fan as described in claim 1, 
wherein the buffer structure further comprises a third magnet 
attached to the other one of the first and second bearings, the 
other one of the magnets being fixed to the tube, the one of the 
magnets and the third magnet being slidably arranged at two 
sides of the other one of the magnets. 

13. The heat dissipating fan as described in claim 12, 
wherein an annular projection extends perpendicularly from 
an outer periphery of each of the one of the magnets and the 
third magnet to abut a corresponding bearing. 

14. A heat dissipating fan comprising: 
a housing having a central tube; 
a stator mounted around the central tube; 
first and second bearings received in the central tube and 

spaced from each other a distance; 
at least two magnets received in the central tube, located 

between the first and second bearings and generating a 
repellent force therebetween along an axial direction of 
the tube; and 

a rotor having a hub, a shaft extending from the hub to 
rotatably fit in the first and second bearings and blades 
extending radially and outwardly from the hub: 

wherein each magnet having two magnetic poles formed at 
two opposite ends thereof in the axial direction of the 
tube, at least one of the at least two magnets contacting 
with and moveable with one of the first bearing and the 
second bearing. 


